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^"^l^^^^ METHOD 

(57) A printing apparatus which can print with a 
printing resolution optimum to print data using a head 

directions from each ink discharg.ng portion Jh . p n t. 
ing apparatus includes a head (a plurality of head. (11)) 
which includes a plurality of ink discharging portions. ,. 
7n1WN2) (N3) -provided in a juxtaposed relat.onsh.p 
22" ach'other and wherein the f charging direction 
of an ink droplet to be discharged from each ink d is 
chargin portion N1 or the like can be deflected to a p u_ 
X of directions in the juxtaposition direction of the nk 
discharging portion N1 and soforth. A print.ng reso.ut^n 
iWrtned in response to print data from among a 
".uraftTof printing resolutions with which the printing 
apparLscan^ 

and so forth from which an ink droplet is to be discharged 
a e selected based on the determined pntfrng njsolu 
- -tlon. Further, the discharging direct.on of an. ink ^droplet 
oJeach of the selected ink discharging portion (N1 and 
ooth^etermined,^ 

with which the discharging direct.on can be speeded s 
transmitted to the selected ink discharging portion (N1) 

; resolution determined in response to the print data from 
) among the plurality of printing resolutions. 



FIG. 7 



N2 " 
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Description 

Technical Field 



ink discharging portions provided in a juxtaposed relSlThi 3 pr,nting method whlch wes a head having a plurali* of 
print data with an optimum printing reCE a nS ^ 
io Background Art 

landed a, distance, equal to ,/„ ,„ ^TeZe^ftetn, h 9 - Same """^ P0Si,to " 80 ,fta < "* **» ere 
jnth each other, it is necessary to convert th ^nt date ^r^^^^^^^P^do n«colnc.de 

' S3 £ 3 V t 6ry Sma " dh P'«*~" t amount is Z^^T^^^^ UP ° n * ^ 

Further, a pnnter which includes a line head having ink Sschamf™ J 9 P d ° f t,me iS rec ' uired for printing 
a substantially overall width of print paper hJ^S^S^S^T? 8 3 juXta P° sed relationship over 

rnT ere l diSChar9edfr0m ink *^ff-Polr?^S^ orov d^, Can : 0t bS Chan96d b6CaUSe '"KdrSplei. 
in the widthw.se direction of the print paper. V Pr ° V,ded "- ne - head but the line head does not move 

Disclosure of Invention 

an In ^droplet from each of Ink discharging P o2 n ^^^1^ °? epreSentpMenta PP |k «"""WI»Sb 
[0011] According to the presenHn^ 

charging portions provided^ a l^^£^SZ£^ ^ f f h "* a of ink dis- 

ink droplet to be discharged from each of the ink ^SS^ZSSf^ ° 3 dischar 9'ng direction of an 

incurs ° f diSCh3r9ing P0rti0ns ' is ^^SST^^r ° f direCti ° nS " thS imposition 

inputted print data from between or among a plurality of Snn ~cJi, P t 9 T° ,Ut,0n ' S detefmin ^ in response to 
and which are determined from a juxtaposition Sl^le^T^Z the Dr,nting ^atus can prim 

which an ink droplet can be discharged from the ink d^L dlsch arging portions and a plurality of directions in 
which an ink droplet is to be discharged 
action of an ,nk dropiet from each of the selected ink 
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Iponse to me print data. Then, attar the • P""«"^s*«a n « del*™ ^ „„„ whlc „ the UjW 

whfchan ink droplet is to be discharged are selected^ and a « » 9 , nk discharaing portions. The nk 

«lhO,an,n P kdrep,e,cahbes P eoi,,ed^ 



Brief Description of Drawings 
[0014] 



25 ^d^piecesotaheatr^ 

^o=::== 

"a. 6 is a olrouU diaararh --^^.JSnS^**-^ ■ **"«**' "* d,S ° har9 ' n9 -. - . 

40 Best Mode for Carrying out the Invention .* 
' - Piatisanekpiodedperspeet— ^ 

' [0017] n the head 11 , a substrate member 1 4 '" c ' u ^ a ^°" f ^ by de posjtion. on one of faces of the sep : , 
, , generating resistor members 1 3 (energy ^™™™\ 3 are e Jtrica.iy connected to a circu,t here.nafter 
conductor substrate 15. . The heat genera^^^^ . 

00191 Farther, the nozzie shea, ,7 has a plora^ ot nozzles ^ ^ ^ c( , he no2zl 
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5 shown) communicate with each other and the openin 9 face ™* an ink flow path (not 

TIM , hea generating resistor members , 3 can be S 1S * " " „ ' 9eneratln 9 Ulster member 13 

» the lnk bubble, the ink of a predetermined volume is pushed »1 *!T 13 AS * VesM ° f « 

1 8 and landed on print paper. y ,S d,scnar 9ed as a droplet from the corresponding nozzle 

^ Sln'g rls" to™? 3 SST^ttrrS ^ ,r ° m - ^ * a beat 

" eratlng resistor member 13 Is referred to as CIS W K a "° 2zle 18 dte P°^ above the heatafn 

widthwise directi - on of ~ P e ap b ; T?oi : s r r ? G a i ; s 1 ar * disposed in a *~ ,„ 

head 10. In FIG. 2, four heads 11 (Vr, "f\|" " N+r and "nS f r 7 V ' 6WShowina an embodiment of the line 
» P' ura,i **P°*ions(headchips)eachfo™^ the "ead 10 is to be formed a 

Then, a single nozzle sheet 17 having nozzles 18 II 17 fromthen e ad 11 in FIG. 1 arejuxtaposed 

portions of a„ of the head chips is adherld £ an up ^X^He^TT 7? SP ° ndin 9 * the ink 
0025] Now, the ink discharging portions of the present '* Z ^ t0 f0rm the ,ine head 10. 9 

10026] FIG. 3 is a plan view and a side Je^LnZTj ? " 1 dSSCribed in more *»tall. 
o ^-Particularly. In the p.an view of RG 3 a n "z" 8 ind cated Z°T 9 " portion " a head 1 1 

0027] As shown in FIG. 3, in the presen ^TJeTZ^ln", Bnd Sh ° rt dashed 

dfvrsSnT-" 8 " " 3 jUXtaP ° Sed relat!onshi P in one d nTr qU i7chamber 12 S° * Qeneratin9 reSiStor mem ^ 
dms.onal p.eces of the heat generating resistor membe ? 13 to the lutLL^ • JUXtaposition dire <*°n of the two 

■ 0028, wh' ° f k S n ° ZZleS 1 8 (ink diSGhar ^9 Po*n. i^o^on d.rect.on (leftward and rightward direc- 

«a,^^ 

reduced to one half, the heat generating resisted ^membe 13 ZT^Z T ' 13 hB8 an eqUaI ,en 9 th but •»» a width 
P-eces of the heat generating resistor member ^ 

St^s 3eaChhaVi - the --— 

™^:n^^ 

d ^'*ls discharged by the ™^ 

tomaketheelectriccurrenttobesLppliedht he^ 

^'^"^^generatingresistor member is b °' ,edWlth ,owerelectric ^--rent by raisingthe resistance 

selected for the heat generating resistor Lmbe 3 t^He ^ T^' ° r * e ^ < du ^ 

bubble generation times) necessary Ibfb^^TS ^ ^ "'^ Ch3mber 12 ' if the «mes 

temperature at which the ink is boiled are set equal t 0 eac othe STT? ^ member 13 t0 be heated to a 

me lwo pieces of the heat generating 
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center axis of the nozzles 1 8, and the ink ^ [e ^^^^^ 0fMt when it is discharged without any deflect-on . 
is .anded at a position different from the ^^^^Sm of an ink droplet. Referring to HQ. 4. rt an 
0033] FIG. 4 is a view illustrating deflection of *;^^ 9 of t " the ., nk drop | e t i, then the ink droplet , is discharged 
nk droplet i is discharged perpendicularly to a d.scharg ng P ane of the ink P ^ ^ ^ dischargjng angl 1S 
Shout deflection. In contrast, if the discharging direct of he nk drop ^ ^ distance , he 

^placed by 9 from the perpendicular direction (Z1 or ^ ^ drop)et () js represented by H (H is 



AL = H X tanG 



[0034 ] F ,3S. 5A and SB are graphs ^ ( 

nozzles 18, andthe Y direction is a direction (p rmtpaper ^J^J^S,,, tjme difference by the two divisional 
f°G 5C illustrates actual measurement value ^ * ^""J™ 1 o1 absc i S sa indicates the deflection current. ,- 
p eces of the heat generating resistor member 13. In FIG . 5^ the axis ^ ^ ^ heat , 

which is one half the difference in electric cu ^^^^ 

resistor member 13, and the axis of between the discharging plane of an ink drop e 

(the displacement amount was actually measured settle a def | e ction discharging of an ink droplet 

othe landing position on theprintpaper^ 

was performed settingthe main current of the heat B ener ^ns^e generating resistor member 13. ■ . .., 

was applied in an overlapping relationship to ™*^£Z^™ B heat^enerating resistor member 1 3 d v.ded in 
^0035] Where bubble generations of ™™£^*ZZ£ L discharging angle of an ink droplet is displaced; , 

leases as the bubble generation tinne difforonoe jMoroase3 ^ ^ divisional pjeces of the n t 

0036] Therefore, in the present embodiment, this ^J^^ t0 be sup p, ie d to the individual pieces of the 
generating resistor member 13 are M^^SXlo control the bubble generation times on the .... 
heat generating resistor member 1 3 are. made d'ffe e m be different f rom each other thereby to def.ect 

r=g=^ 

between the two pieces of the heat general mg , es*t °J Qf an jnk droplet is displaced from ts original 

droplet is displaced from the perpendicular, and the andmg ^po gener ating resistor member 13 ; 

position. However, if the bubble generation times on the different p ^ member , g 

are controlled so that the bubble genera*on times of the two pie pieces Qf heat generat|ng . 

be the same time by making the current amounts ' » * W |e t0 tne perpendicular. 

resistor member 13, then It is poss.ble to ?°Z°^^^oi all ink droplets in a particular one, two or more ones .. 
0038] For example, by deflecting the ^^j^, the discharging directions of the heads 11 

of the heads 11 in the line head 10 ^^^^S^S^on. due to a production error or the like can be , 
; from which ink droplets are not discharged in P^T^^ directions. rf , 

corrected so that ink droplets are disc ^^^S^^ of ink dr ° p,etS fr0m " ^TTr nl 

[0039] Further, it is possible to deflect only the discnargmg I n Qf ap jnk droplet from a particular ink , 

nk discharging portions in one head 11 . ™^£'™£^^o™ ink dro P ,etS f rem the °V "J 
discharging portion in one head 11 ^^^^ direction of an ink dropiet from the particular ink d.s- 

Lchargeaninkdropietbutinsu^ 
-, 5 perpendiculartothejuxtapositiondirec^io^e^ 

a vertical white stripe appears and d ^°^ n ^ 8 P ^ e q d in £, p rox imity of the ink discharging portion which cannot 
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r004n m sumciemiy. 

[0042J FIG. 6 is a eta* diagram embodying , he disehaZ *" Z L', **" '^"^ M CM <*»*>■ 

ST^g^ 

-^m.mba r ?3a„dare^^ s Tn^^ 

res.sters Rh-A and Rh-B. * P ° wer """'ly Vh ,s 8 P°»er supply | or applying a uo „ ag8 to 

10047] Meanwhile, each of the transistors M2, mT M ^^7^1°" mid P olnt of th * ^stors Rh-A and Rh-B. 
and the drains of them are connected to the «Z «f * f * COnStant current source of a CM circuit 

* [0048] Furthermore, thet^^^^^^H ^ ^ M18 ' -P**^ 

a discharge execution input switch A exhibits a vafue 1 ?o N Wh^ r " * *» rSSiSt ° r Rh " B such ««. when 

current to flow through the resistors Rh-A and Rh B ^ M1 6XhibitS an ON state to allow electric 

[0049] Output terminals of AND qates X1toXci aro ^ 

M13, M15, M18 and M20, T~pJ^*l™Z^T!Z* tmn.lato.B Ml, MS, M5, M8 M10 

» the AND gates X8 and X9 are of the 3-inpu type A lelsfone o?T T° 93198 X1 l ° X? are 0f the 2-Snpui type 
X9 is i connected to the discharge executio'n input switS i t ^ ° f 6aCh ° f the AN ° gates X1 to 

LctL c: ;rr:i:::~^ 4 - *■ * — - ■ — 

J3 and a discharge angle correction switch S connected to one of deflection control switches J1 to 

[0051] The deflection direction chanqeover switch r ieaei - tl , f . 

one of the opposite sides in the juxtapos^^ ° ver ^ "* discharging direction to 

~inS 

- the AND gates X3, X5, X7 ic X9 th'ro^NOT i^r^i?^ ~ ° f ^ o 

00541* % r° " ° f AN ° 9at9S X8 and X9 * connected to a dlscharaiS F ^< oneof *e input 

[0054 Furthermore, a deflection amplitude control terminal R t «f 9 ,? 9 ' 9 correction ^itch K. 
of deflection and is a terminal which determine £e 

serve as the constant current sources of the individual CM drcute jt M2 ' M7 « M12 and M 7 which 
connected to the gates of the transistors M2, M7 M12 and Ml 7 I 1 1 ,! t ^ amP ' itUde COntral termin *' B is 
0 V, then the electric current of the current source Tbecomes 0 and no STT ^ ^''^ 8 is set *> 

deflection amplitude can be controlled to zero. If the volteqe is , ° m f '° WS ' and c °^equently, the 

de«ee equivalent ,o a parallel epnneetipn e (m ,p M "> >«"<~ <"« the transistor has a 

me transistors, then the drain currents of the transistors 
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que'ntly, the transistor M3 is turned on since the output of the NOT gate X11 is 0. this output 0 

he transistors M6 and M5 are connected to each othe M3 but n0 current flows from the transistor M6 

described above, currentflows f rom thetrans* to r M4tothe tnjwrt . f|Qws t(j ^ transjstor M6 

t0 the transistor MB. Further, from . a * a ^ r ^* e 5 ° ta awlW*> the 9 ate of the transistor M2, corresponding , 

lows also to the transistor M4 which wh erein the gate of the transistor M3 is ON, since , 

- fl ow through the resistor Rh -A and the midpoint between the resistor Rh£ ■ _ 

current flowing to the resistor Rh-A side. 

[0065] Consequently, l Rh . A > >Rh-B- whereC = 0 that is.whereonly the inputtothedef lection , ; ■, c 

gate X2 become (0, 1 (A = 1)) the output ^of the AND gate X2 ^ ^ ^ gate ^ becomes , _ the 

i [0068] Further, when the output o me XNOR gate » ' M5|Bturned oN. ■ t ' 

stic o! the CM circuit, currentflows also ^^^^^^r M4 and transistor M6 by the power supply ,V 
[0070] Consequently, current flows thro ugh he ^ ^ »h ^ ^ ^ (sjnce ^ ^ M3 , , ; 

. symmetry where C = 1 and where C = 0 and the resistor Rh-B different from each 

10O75) in perticutar, while the currant to be eupp «* »*• ™" an „ 9 co „ t(olled Dy the defection control 

53 ^^sOeacrfOeOherein^e.O— 
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J1 to J3, (J1, J2, J3) 



[0079] As shown in FIG. 2, in the line head 1 0 of the present emboli °" d ' reCtl '° n cha ^over switch C. 

the widthwise direction of the print paper and dispose r£^ESSSSTCLE ^r 11 ? * lMMKte " -~*«*P«»— m 
opposed to each other (each head 11 is disposed in a phase S e ri l T«n ! adJaCSnt ° nSS ° f the heads 11 
o 1 1 . in this instance, if common signals are sent from th defl^n I 'trlf IST ^ ""^ t0 a " adjaCent head 
adjacent each other, then the defiection directions oTthe two SSSSTJ?" ° t0 ^ ^ 1 1 diSp ° Sed 
ore, In the present embodiment, the deflection dlrectton^anaeov 2 r ° PP ° Site t0 each other - The ^- 

0080? Co 6 """ ° n ! 11 C3n be Chan ^ ed oJsy^Z er ° " Pr ° V ' ded 50 *e deflection direc- 

N-IN.I oftheheads^ which a h rea^^ 

11 of the line head 1 0 can be set to a fixed direction ' ° the deflection directions of the heads 

of the ink discharging angle. 9 d,scnar 9 ,n 9 d ' r ^ion of ink, they are switches used for correction 

[00831 Moreover, the discharging angle correction tZ,l I , ~ . L ' "< ) '<°" K <> where K . 0. 

reotad, la the juxtaposed direction of SealX 18 for " hish dlrMi °" ^ould be oor- 

since also the transistors M 1 8 and M20 become OtF^oZttlalZlT^J"* * 9 bK ° m8 °' °«^Lttf. 

XNOR ga„X,6 becomes O.Coneatfoen KsinceT'f , arelnZ^S I^iLn ° ° " ' h ° ° u « °< *• 

xe becomes t , and the translator Ml 8 is ierned on ' £S™ a ,h ^ X8 ' * he ™* pl " * ,hs AN ° 9 a *> 
through the NOT gate X1 7, the output of the AND gate m o^oTj o ^ °" AND 9ate XS> b9c »™= ° 

MM 3rr e , ,ra "l fe, ° r iS OFF ' n ° « EES iSrlSt ' beC<>meS C ° nSe - 

^r-=ixra:i~ 

ang,e_ s ^ 



(Expression 1 ) | de f = J3 x 4 X Is + J2 X 2 x Is + 
. ; , J1 x Is + S x K x Is 
= (4XJ3 + 2XJ2 + J1 +S XK)XIS 



J2 and J3, and correction can be performed by S and K i^eo^inti T!? ^ be S6t t0 8 Stages ^ settin 9s of J1 
[0091] Further, since the deflection current can be se u ZflZ ° f J1 t0 J3 ' 

value, the deflection direction of an ink droplet can be se tc th S 71 ^ ValUe 3Pd f ° Ur Stages in ne 9*ive 
nozz.es 18. For example, in FIG. 4, it is possible to *J^to<Z^^ m ? the ' UXta P ositi °" Erection of the 
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byetotherightside( ^^^ . 

nabove. the drain currents to them «^ the™^ 4 ^ ue app|je d to the deflection amp.Kude control — a 
eight stages within a range corresponding * votagev^ PP ^ ejght ^ , t js tQ d that , t 

As a result, the discharging deflection angle of an ink drop let J be moref|nely . 

the number of transistors is further increased then h L^rrent a ^ (jp ^ , 

[0094] Also it is possible, for example, as show Hn TO. 7 to ampljtude control terminal 

maximum deflection amount) to a in ^"2^^%^ ^ seen in FIG. 10. 

nk discharging portions N1 to N3 of a head 11L ft. assume that ^ ^ ^ djfferent 

ink droplet from each of the ink discharging portion N1 and s . o einabove fM< , js assumed that the d.s- 

Ink discharging portions, for example, in the ^^^ZeeTa landing position D1 of an ink droplet when the , , 
angle a is set such that both of a landing pwnt drtance ^ U oe N1 and anothe r position D2 of ; , 

fnkdroplet is dischargedto the most right the'right side ink discharging portion N2 

KffiS^^ ^a!to^r d " ^ 

so as to implement 600 dpi. ■ riiscnaraed (in FIG. 7, the discharging direction of the link droplet is 

[0099] At this time, where an ink drop, et J^^Si - from the ,eft SidS J 

ndicated by a thick line) along the fourth deflection d hrect on as a ^ ^ djstance en , 

deflection directions in all of the ink discharg,^ 
adjacentonesoftheinkdropletsd^chargedfro^ 

distance of the ink discharging portion N1 and s ^™*J^L&b\e eight deflection directions from all of the ink 
, [01001 in contrast, where ink is discharged ,n _aH of the ^ jnR discharging portion.N1 and so 
'discharging portion N1 and so forth.as seen . J * J juxtaposition direction of the ink discharging portion:, 
forth discharges an ink droplet eigh^^^ ,,, 
N1 and so forth), the landing position distance ^eeMhe ink ? m discharges an ink droplet m ; 

[0101] Meanwhile, it is assumed that. ^^^ZiL antral ink discharging portion N2 discharges ink . ■ , 
o he fourth deflection direction as counted while the right side ink discharging portion N3 

droplets in the first and sixth directions as countedf ™ * B ™ from the , eft side . ln other words, white the ink 

between the ink droplets is equal to frve times 5.3 ^charging deflection angle is changed from a to p. As . . 

applied to the deflection amplitude control tormina J 1 3 the landing pojnt distance ^ (corre . 

50 fiSng ^ ^^7^^^^^^ ^ diSChar9ed ' n " e e,9ht direCti ° nS fr ° m ° ne - 
^kSfscharging portion N1 or the like is set to 7.06 pin ones of the jnR discnarging p 0rtio ns 

[0105] Further, the discharging deflection angl e P ' » J^J^ , jon D3 of an ink droplet when the ink droplet 
or example, in the ink discharging portions N1 and N2. the JnrtnOP jnk discnarging portion N1 and the: 

55 is discharged in the seventh direction as ^^^i^arged to the most left side from the right side ink 
landing position D3 of an ink droplet when the in k d ro, ptot is 19 djscnarging defle ction angle p is set such 

ShTS 
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[010S] It is assumed that, in FIG. 1 0 the left side f in 2 krS 9 P ? N2 substantia,| y coincide with each other 
deflection direction as counted from the left t^^^TT *" ^ in the fourth 

- n the third direction as counted from the left ^S^^S^ST?" 0 - ^ N2 diScharges an droplet 
■n the second and seventh directions as countedTom the left ^ ^charging portion N3 discharges ink droplets 
N1 and N2 discharge an ink dropiet once onTne ne Te nk Tc^lT^T!!* T ** diSCharging P °* ons 
on one line. ,e ' me inK ^charging portion N3 discharges an ink droplet twice 

[01 08] As described above where th* 7*1**1 ' ^ t0 im P lem ent 720 dpi. 

droplet in eight directions, Z^J^S^^^ 1° T f" ^ ^ d '' SCha ^ « •* 
the ink discharging portion N1 and so forth P ^'^ by Changing the discharging direction from 

^ [010*] Furthermore, further different resolutions can be used for printing b y changing the discharging deflection 

k jse racKss i^-izr^s^ is 600 dpi - - - * 

performed also with 300 dpi or 150 dpi. Furthermore by SL with " SIS? ° Ut ' Pnnting can be 

or 320 dpi can be impler^^ can b * implemented, and aiso printing with 480 dpi 

[01 12] Furthermore, by thinning out theTn^g X^ZlesTiT* '^T* ** t0 1/2 or 1 ' 3 

to set the printing resolution equal to the resolution^ h prim da ^3130 £££2? f ^ a ' th ° U9h * to P ° SSib,e 
' When the printing resolution is to be changed, although ^ aomoptMna res0lution - 

of a user on the computer or printer side, also it is poSible to se J ^ISET the , prmt,ng reso,ution b V an operation 
in advance on the printer side and automatically peZZwcZZw ^l Z co ( rres P ondi "9 to the print data 
may be changed to a printing resolution by which the eToSn SetXSt on K ng reSO ' Ution ' The P^ng resolution 

. be suppressed low favorably ' nUmber) or M x l/n < then deterioration of the resolution can 

printing resolution and the other part of the ^S^ST^S^ ^ ° f ^ Pr ' nt data has a first 

reso ution. For example, where the print data indudeboS To^Z^ZTf ^ T™' ^ the f,Yst printing 
resolution may be determined such that it is set to 600 doi to tE »h S « k u d ° CUment ,n a mixed *ate. the printing 
[0117] After a printing resolution is determined KeTsc^TtieZT T *? t0 3 °° dp ' f ° rthe docume "t 
so forth which should discharge an ink droplet i ^SS^^^^ ^ "* dtoeh «B'"8 Portion N1 and 
wherein, for all printing resolutions with wMch tte p^er ca I Z 9 ^T™' F ° r BXample ' a data table 
them and the ink discharging portion N1 and so Z Tte s^ J^ZZ 9 ^ corres P™ding to 

data table is referred to to select a discharging deflec ion ana e Z t L m3y be pr ° Vided such that the 

should discharge an ink droplet is selected I i tob ^Ztt T^th "f 9 '" 9 W * nd 80 forth whi <* 

dp., all of the ink discharging portion N1 and so forth T^elZ ^ -7 " " eqUal t0 ° r Ngher than 600 
lower than 600 dpi, since the ink discharging portion N1 and so forth n ST^ ^ bUt Where the resolution * 
out (discharging of an ink droplet is not performed) exfe Sa ink 2 h d,scnar °es of ink droplets are thinned 

[01 18] Then, after a discharging deflecton anole Zl^nZT^T 3 P ° nl ° n M and 80 forth are se '*<*ed. 
the voltage value to be applied" tithe 32^^,^^,^^^??" amplitUde is -trolled by centreing 
flection angle may be obtained amplitude control terminal B so that the determined discharging de 

«„ 8i9 „ alrep « eightdi ^ 



Nsnnran- <fp 
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plants the case wherein an ^ Sarge execution signa, ot "00010000" is trans- 

[0120] In this instance, for example, in the example of FIG. 9 a ais g istransmitted tothe ink discharging 

LJtothe ink discharging portion N1 , a to the ink discharging portion N3. 

portion N2, and another discharge execution signal J ° 0 ^ 0 ^ ™ portion N1 and S o forth control discharges 
[0121] Whenthedischargeexecut.ons.gna^ 
of an ink droplet in accordance 

discharge execution signal of 1 00001 00 descnbec i nerei . sjde ^ the |jne 

an ink droplet is discharged in the first and ^mton. a)s0 the printing timi ng of the print paper P 

[0122] It is to be noted that it is necessary for the Persia e to nang resolution of 600 dpi is . 

„ the feeding direction in response to the the tandTg pot distance between ink droplets is 42.3 
used for printing, it is necessary to Perfomn pnnUng uch that the « g P ^ ^ ^ 

am in the juxtaposition direction of the ,nk direction of the ink discharging portion N1 and so forth), 

. or p, the printing resolution may be changed ^^^ d ™ 9 ^ 9 whl J the discharging deflection angle is fixed. 

generatingresistormemberiaaremadediff^ ^ djvisjonal pjeces of tne neat 

of time (bubble generation times) requ red for ar imk dropM ° De ° ljmited t0 this , buttW o divisional 

generating resistor member 13, the method o prov^ 

pieces of a heat generating resistor member 1 3 having an equaue Qf the heat 

relationship to each other such that current s W^^^ 8 ,, pro vided for each of the two pieces of 
, : generating resistor member 13. F^^*"^ 

theheat generating ^sistor member 13 and the sw.tehes are sw^ gted on the ^ pie ces of the heat 

can be provided between the ^J^^^^^^J. to flow to the pieces of the heat generating 
■ -rrbe^t^v^— ^Lt.esw.hinwhichcurrentissupp.iedmaybe, 

— ' resistor member 13 are provided in one ink ''^^^ * esist0 r me mber 1 3 (energy generation 

to this, but it is possib.e to use three or more P™*?****^^ B nea t generating resistance member 
means) juxtaposed in one ink liquid *r" T £J^ZZZ Sir (electrode), for example, to a folded 

40 . from one substrate which is not in a J^ n ^'£SlSS or the like) in a shape in plan of the heat 

backportionof heat 

generating resistance member. Furthermore, a P rnc 'P a ' P°™ . sucn that a difference is 

generating energy for discharging an '""^^^^J^S^rton. and at least another one 

^nthepresentembo^ 
. . . , generation means of. the thermal type, a h « a \9 ene ^3'3™ an energy generation element of any other 

lectric type may be used. 
(01M1 Thee»e, 9 ygen_eans = ^ 

L electrodes provided on the lover side whereafter the voltage Is changed to 0 

^n°^S~ Ud. a «erence In generation a, energy between Individual energy generation 
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of a piezoelectric eiement ha^ng e.ecfrodeTon ^I^^^^^T'^^'^^^' 
between the electrodes on the opposite faces of Z p^zo^ J^ * lf a voltage is applied 

thediaphragmbyapiezoelectrice^ «■ generated on 

an ink droplet. aerorms tne diaphragm. The deformation is utilized to discharge 

is applied between the electrodes on the ooposte taoeTof tho o^f , , ,° p,H<!ete «* ste "»">s »"on a voltage 
have vaiaesdfaerentfron, each ^^^^ 



Industrial Applicability 



ink dropla, ,rom eaoh Ink discharging podlon oan be dT^ad 9 ,: t$^%£Z!?'*°^*'^°' m 



£3nX^ 

dlaoharglng portlori la deta™ined and 9 ° P "" "° m M ° h " s9lMed " k 

mined inresponse.othe ,np U tt.d P^Sr ^=^^^5 9 ' 6 '- 



2 - —^r^ 

o, said I* discharging portions to a pS? J^& B ^Z^Z^^ tt ^ < * C ^^ < ^ 
portions and further capable of settino the dLh»,„T„„ Jl,, . ' ™ P n d ' recl '°n of said Ink discharging 
said ink discharging portions «o aSS o! ^1^°" °' * b " diSdh ^ d ^ 

mS^r^ 

rninodlnraspohaatotheinportedprinSrrre^^^^^ 
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print data based on the determination. _ 
4 . A prtn„ngapp.,a lU aaoco rt ^ 

. A prtn,ing appa,a,as aoco,d,ng .o eiain, , o, 2 ^«££<Z& tZ^SZX* 

• .rocnon^e to the inputted print data, part of the inputted 

, -— * — ' 

tionship thereon is used, wherein: 

from said ink discharging portions; be discharged are selected based on the 

* tionship thereon is used, wherein: 

f P r„r— n"Xe ml aa a in naaponae ,o 
rSg Logons wn*n a» d— 

dischargiagdalladioaaaglaolan iakdroplattaDeo » k dlscn arging portions; 

:rr^rn^ 
rr,nX~orr^rdS^ 
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